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Motivation

Toolbox

Workflow

Results: Tracking & Reporting in Splunk
Wrap Up/Future Work/Questions
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Rising Senior @ Oberlin College (40 min SW Cleveland)
- Majors: CS, Math, Hispanic Studies

Work: CS-TA, Tutor Children, Gym
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Overall Goal

2 parts:

- Send new memory data to Splunk
- Utilize Splunk commands to analyze + interpret FLAG data

> splunk>
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What did | add to my Toolbox?

Technical:

- Parallel computing
- Building + Running FLAG
- How to work Splunk (w/ FLAG specific data)

Professional:

- Wider view of work done at the lab

- Better understanding of how to compare industry and lab/academia
- How grad school could meaningfully fit into my goals
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Week 1: Linux Refresh + Parallel Computing co{:ﬂ::’::ua
Week 2-3: What is FLAG + Intro to HPC _——
Week 4-5: Splunk Training/Navigate X-Splunk

Week 6: Existing timers in FLAG + develop queries
Week 7-8: Analyze Memlnfo Reporting
Week 9-10: Add print_run_info() calls + analyze in Splunk

splunk>
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Internal Timers + Splunk

Before Diving Into MemInfo:
- Used pre-existing fields: tc_cpu_<packagename>
- Tracking & Reporting (Top 5)

gid=X-LAP fieldsummary tc_cpu_* maxvals=5 | rename count Count, field packageName | sort -Count head 5

tc_cpu_EnsFilelO
tc_cpu_FlagDriver

Counthcourrence

tc_cpu_Main

tc_cpu_Init
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Internal Timers + Splunk (cont)

Average Time Data (seconds

qid=X-LAP | stats avg(tc_cpu_*) "Average tc_cpu_*" date_wday sort -count
15 - Average tc_cpu_ALE
tc_cpu_ALE_Advect
- Average tc_cpu_ALE_AggAdvect
10 - Average tc_cpu_ALE_MatAdwVols

tc_cpu_ALE_PostAdvect

tc_cpu_ALE_PreAdvect

tc_cpu_ALE_Relax

. . NJJR .. e gl _aale 1l

wednesday

Average tc_cp..._NewHMoments

19V

date_wday
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Memory: Data Examined and Why

Where did we start?
- Memlinfo.cc = lots of memory data printed to log files
- reporting turned on via input file
- statm command
What value did we choose?
- heap+stack (MB)
- variation
- memory data is important to FLAG
How did we investigate?
- Variety of input files + settings
- Lagrange Hydro
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FLAG Code Details

What did we know?
- heap+stack value in log files
- print_run_info(key, length, val, length) - sends to Splunk
- Splunk organizes by events (runs)

What do we want?
- field 1: value to distinguish runs
- print_run_info(“pid”, 3, pid, strlen(pid))
- field 2: value for memory data
- print_run_info(“heapstackpe0”, 12, vdata, strlen(vdata))
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Splunk Field Extraction

0S,/Global/Mesh/Mat/GasPiece/GasMat/GasEDS/Gamma, /Global/Mesh/Mat/GasPiece/InitGas, /Global/Mesn/Mat/GasPiece/InitGas/GasPTRE, /
Global/Mesh/Mat/GasPiece/InitGas/GasPTRE, /Global/Mesh/Region, /Global/Mesh/Region/UniBdyReg, /Global/Mesh/Region, /Global/Mesh/Re
gion/OneFunc,/Global/Mesh/Region, /Global/Mesh/Region/BoolReg, /Global/Mesh/Region, /Global/Mesh/Region/BoolReg, /Global/Mesh/Hydr
0,/Global/Mesh/Hydro/LFlagHydro, /Global/Mesh/Hydro/LFlagHydro/HBC_SGH, /Global/Mesh/Hydro/LFlagHydro/HBC_SGH/BCFix,/Global/Mes

h/Hydro/LFlagHydro/HBC_SGH, /Global/Mesh/Hydro/LFlagHydro/HBC_SGH/BCFix, /Global/Mesh/Hydro/LFlagHydro/HBC_SGH, /Global/Mesh/Hydr
0/LFlagHydro/HBC_SGH/BCFix,/Global/Mesh/Hydro/LFlagHydro/HBC_SGH, /Global/Mesh/Hydro/LFlagHydro/HBC_SGH/BCFix, /Global/Mesh/Hydr
o/LFlagHydro/HBC_SGH, /Global/Mesh/Hydro/LFlagHydro/HBC_SGH/BCFix, /Global/Mesh/Hydro/LFlagHydro/HBC_SGH, /Global/Mesh/Hydro/LFla
gHydro/HBC_SGH/BCFix, /Global/Mesh/Hydro/LFlagHydro/LMixedCell, /Global/Mesh/Hydro/LFlagHydro/LMixedCell/MxTip, /Global/Mesh/Geom

=-~o

etry,/Global/Mesh/Geometry/Cart3, /Global/TrackChanges, /Global/TrackChanges/TrackCPUTime" ,version="3_8 _Alpha.21",cwd="/yellow/u
sr/projects/shavanodev///" , totruntme="5.816070E+01",tc_cpu_Main="3.922E-01", tottime="5.817274E+01",tc_cpu_Material-Init="3.381
E-01",tc_cpu_ParStructZoner="2_665E+00" ,class="Global, CodeUse, Mesh,KDriver, FlagDriver,bZoner , ParStructZoner,bOutput,MemInfo,Bdy,0
neFunc,Bdy,OneFunc,Bdy,0OneFunc,Bdy,OneFunc,Bdy,OneFunc,Bdy,0OneFunc, Func,PlaneX, Func,PlaneX, Func,PlaneX, Func,PlaneZ, Func,Plane

Z ,Func,PlaneY,Func,PlaneY, Mat,GasPiece,GasElement,PolyGas,bGasMat,MatQ,MatQBarton,GaskEOS,Gamma, InitGas,GasPTRE, GasPTRE,Region,U
niBdyReg,Region,OneFunc,Region,BoolReg,Region,BoolReg, Hydro, LFlagHydro, HBC_SGH,BCFix,HBC_SGH,BCFix,HBC_SGH,BCFix, HBC_SGH,BCFi

X,HBC_SGH,BCFix, HBC_SGH,BCFix, LMixedCell MxTip,Geometry,Cart3, TrackChanges, TrackCPUTime" ,build_dt="Aug 03 2020 14:10:44" exit_
sub="GETLINE",0PUS="/yellow/usr/projects/shavanodev/etucci/flag", tc_cpu_(L)Hydro="5.186E+01" pikaMethod=certificate

Event Actions v

Build Event Type Value Actions
Extract Fields etucc o
14 v

S Irce

- yell+abbitC v
v source v stomp://128.165.227.8:61614/amq/queue/for_xsplunk Vv
| sourcetype v stomp v
V| tc_cpu_FlagDriver v 9.450E-01 v
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Splunk Field Extraction

Select method

Reqular Expression Delimiters
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Splunk Field Extraction

KEYWORD: heapstackpeO

alues in the sample event to modify them

Highlight one or more values in the sample event to create fields. You can indicate one value is required, mean ng it must exist in an event for the regular expression to match. Click on highlighted va

Select Fields
To highlight text that is already part of an existing extraction, first turn off the existing extractions. Learn more (2
6,423216,423216,423216

,insertTime="202
,SLURM_JOBID="3683
423216,423216,423216,42

-03T14:36:06, qld X-LAP,inTo=METRICS,metricsVersion=
a%92cf12e60be4812114b1caca2” ,tc_cpu_ FlaaDrl,cv— 9.450E-
3216,423216,423216

2020-0

262" deck_md5="87037
/Global/Mesh/Driver/Fla

14:36:53" ,uid="34
" heapstackpe0="423216,423216,423216,423216,
16,423216,423216,423216,423216,423216,423216,423216 " ,numpe="36" ,binary="flag" ,moniker="342
00" ,hostname="sn017.localdomain”,classpath="/Global, /Glohal/CodeUse, /Global/Mesh, /Global/Mesh/Driver,
sh/Output/MemInfo./Global/Mesh/Bdy./Global/Mesh/Bdy/0OneFunc./Global/Mesh/Bdy./Global

="etucci”,tc_cpu_Init="1.651E+00
/Global/Mesh/Zoner /ParStructZoner./Global/Mesh/Output./Global/Mest

:06",build_by

gDriver./Global/Mesh/Zoner.
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Extraction Results

ents (before 8/4/20 1:56:29.000 PM) Original search included:” v 20 pe

Sample: 1,000 events v All events v All Events Matches Non-Matches

heapstackpe0="1423216,423216,423216, 473215,423216,423215,423216,423216,423215,423216,423216,423215,423216,423216,423216,423216,423216,423216,423216,42’215 423216,423216,423216,423216
r/ParStructZoner,/Global/Mesh/Qutput, /Global/Mesh/Output/MemInfo, /Global/Mesh/Bdy, /Global/Mesh/Bdy/OneFunc, /Global/Mesh/B: /Global/Mesh/Bdy/OneFunc, /Global/Mesh/Bdy, /Global/Mesh/Bd)
,PlaneX,Func,PlaneZ, Func,PlaneZ, Func,PlaneY,Func,PlaneY, Mat,GasPiece,GasElement,PolyGas,GasMat,MatQ, MatQBarton,GasEQS,Gamma, InitGas,GasPTRE,GasPTRE, Rcﬂ-on UniBdyReg,Region,OneFunc, R

heapstackpe0="104221,104221,104599,104599,104599,104599,104599,104599, 104599, 104599, 104599, 104599, 104599, 104599, 104599, 104599, 104599, 104599, 104599, 104599, 104599 €3 " ,numpe="36" ,binary
utput/MemInfo,/Global/Mesh/Bdy, /Global/Mesh/Bdy/OneFunc, /Global/Mesh/Bdy, /Global/Mesh/Bdy/OneFunc, /Global/Mesh/Bdy, /Global/Mesh/Bdy/OneFunc,/Global/Mesh/Bdy, /Global/Mesh/Bdy/OneFunc
nc,PlaneY, Func,PlaneY Mat,GasPiece,GasElement,PolyGas,GasMat,MatQ, MatQBarton, GasEOS,Gamma, InitGas,GasPTRE,GasPTRE,Region,UniBdyReg,Region,OneFunc,Region,BoolReg,Region,BoolReg, Hydro

heapstackpel="59745,59745,59808,59808,59808,59808,59808,59808,59808,59808,59808,59808,59808,59808 ,59808,59808,59808,59808 € " ,numpe="36",binar
unc,Bdy,0OneFunc,Bdy,OneFunc, Func,PlaneX, Func,PlaneX, Func,PlaneX, Func,PlaneZ, Func,PlaneZ, Func,PlaneY, Func,PlaneY Mat,GasPiece,GasElement,PolyGas

"flag",moniker="34262" exit_status="0'
,GasMat, MatQ, MatQBarton,GaseEQS, Gamma, Ir

—

heapstackpe0="59745,59745,59808,59808, 59808 ,59808,59808,59808 ,59808, 59808, 59808 ,59808,59808, 59808 ,59808,59808, 59808 ,59808 € " ,numpe="36",binary="flag" ,moniker="34262" exit_status="0'
unc,Bdy,OneFunc,Bdy,OneFunc, Func,PlaneX, Func,PlaneX, Func,PlaneX, Func,PlaneZ, Func,PlaneZ, Func,PlaneY, Func,PlaneY Mat,GasPiece,GasElement,PolyGas, GasMat,MatQ,MatQBarton,GasEOS, Gamma, It

heapstackpe0="104222,104222,104600,104600,104600,104600, 104600, 104600, 104600, 104600, 104600, 104500 104600, 104600, 104600, 104600, 104600, 104600, 104600 104600 104600 ", numpe="36" ,binary
t/MemInfo,/Global/Mesh/Bdy, /Global/Mesh/Bdy/ 0“2 Func, /Global/Mesh/ Bﬂ /Global/Mesh/Bdy/OneFunc, /Global/Mesh/Bdy, /Global/Mesh/Bdy/OneFunc, / 1 / /Globa AWe’ﬁ,Bd OneFunc
Pla

aneY,Func,PlaneY Mat,GasPiece,GasElement,PolyGas,GasMat,MatQ,MatQBarton, GasEOS, Gamma, I ‘LGa: CasPTRE, asPTRE,Region,UniBdyReg,Region, 0 neFlm ?ecn*" BoolReg,Region,BoolReg, Hydro

ap
pu

e
nc,




Automatic Field Summary

e heapstackpe0 X |o
]
6 Values, 100% of events Yes No
5
- Reports
Interesting Fields _ _ ~ N
I alue alue time Rare value
na 1
Even e
C
Values Count )
5 9 2 28.571% 1
1 14.286% F
;
1 286% g
14.286 £
1 14.286% y
€
C
C
1
1 14.286% -
H <
§ €
1 14.286% L
X
]

B, CCCpPU_ (LI Nyur U= &5 TICTUU |, PIKAMECITUU=CET CLTICa e
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Splunk + Meminfo

Input: sod3d_ndim64.flg qio-x-La?

regex "build_by=\"morin\""
table pid, heapstackpe0

Settings: ppr:1:core

\

[

| makemv delim="," heapstackpel
{ "." pid

| eval PID = mvdedup(pid)
[

\

\

[

makemv delim

table PID, heapstackpe0

where PID==760 OR PID==299%97 OR PID==30138 OR PID==31980
stats avg(heapstackpe0) as "Average Heap + Stack" by PID
sort -"Average Heap + Stack”

29997 7 30138 31980

125,000 36 72 144 288

- 100,000

4

+ 75,000

7

ks

z 50,000 Ml Average Heap + Stack
;_1

2

25,000

60
PID
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Splunk + Meminfo

sod3d_ndim128.flg
sod3d_ndimé64.flg

PEs

150,000

288 288

_ - o

31625 31980

100,000

Average Heap + Stack

50,000

PID
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Splunk + Meminfo

sod3d_ndim128.flg
sod3d_ndimé64.flg

500,000
. 400,000
;
a
+ 300,000
o .
—— - .
g
e
~ 100,000

35951 29746

Los Alamos National Laboratory

gid=X-LAP
"build_by=\"morin\""

pid, heapstackpel
delim="," heapstackpel

1 " pid
vdedup(pid)
PID, heapstackpe0
where PID==760 PID==29997 PID==30138 PID==31980
avg(heapstackpe0) "Average Heap + Stack” PID
sort -"Average Heap + Stack"

PID==29432

stats

288 36 72 144

31625 760
PID

PID==35951

31980

PID==

29746 PID==31625

PEs

Il Average Heap + Stack




Conclusions + Future Work

What do we have now?
- Toolbox:

- Splunk = powerful

- Potential to mine meaningful data

- Workflow to get data from FLAG to Splunk Qo
Where do we want to go?

- Splunk?

- Other data?

Data informed decisions:

Learn how to improve FLAG based on memory usage
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Thank You XCP-1!

Thank you:

- Jimmy for hosting me

- Wendy + everyone | spoke with/listened to

Highlights:
- The lab for staying committed to students
- Designing Your Career Series (based on book)

Questions for you all:

- Have you worked anywhere besides LANL and how does it compare?
- What is one thing you wished you knew when prepping to finish undergrad?
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